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(g) Blind rivet setting tool. 



(5?) A tool for setting blind rivets. The load of the 
motor which drives the pulling head between 
fully forward and retracted positions is monit- 
ored. When the pulling head is displaced to set 
a rivet motor direction will be changed if a 
moderate load is not sensed in a short period of 
time or if following such sensing of a moderate 
load the sensed low drops to a minimum value. 
When the pulling head is displaced in the oppo- 
site direction a stop will be engaged at the fully 
forward position and the sensing of a moderate 
load will stop the motor. 
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The present invention relates to tools for setting 
blind rivets which have a headed mandrel and a 
flanged body. 

Tools for setting blind rivets such as disclosed in 
U.S. Patent No. 4,517,820 rely on hydraulically inten- 
sified air pressure to axially displace a pulling head to 
set a rivet. Such tools are quite expensive. 

It is an object of the present invention to provide 
a low cost tool for setting blind rivets by making a few 
modifications to a standard hand drill. 

Other objects and advantages of the present in- 
vention will become apparent from the following por- 
tion of this specification and from the accompanying 
drawings which illustrate in accordance with the man- 
date of the patent statutes a presently prefer retf em- 
bodiment incorporating the principles of the inven- 
tion. 

Referring to the drawings: 
Figure 1 is an elevational cross sectional view of 
a tool for setting blind rivets made in accordance 
with the teachings of the present invention; 
Figure 2 is a graph showing motor load as a func- 
tion of pulling head displacement; 
Figure 3 is a logic diagram of the control system; 
Figure 4 is a system block diagram; 
Figure 5 is a schematic drawing of one switching 
circuit; and 

Figure 6 is a schematic drawing of a second 
switching circuit. 

The tool 10 has a drive gear 12 which is secured 
to the reversible motor output shaft 1 3. To reduce the 
output R.P.M., the drive gear 12 drives a large gear 14 
which is secured to a drive shaft 15 having a pinion 
16 defined at the forward end and that pinion 16 
drives another large gear 18 which is secured to the 
tool output shaft 20. The drive shaft 1 5 is suitably sup- 
ported in a pair of bearings 22 and the tool output 
shaft 20 is supported between spaced bushings 24, 
26 and a thrust bearing 28. 

Secured to the reduced diameter front end 29 of 
the tool output shaft 20 by a pair of set screws 30 
which set on suitable flat surfaces 31 is a cylindrical 
adaptor 32 which has a threaded (Acme) bore 34 at 
the front end for threadedly receiving the threaded 
(Acme) end 36 of the body 38 of the pulling head as- 
sembly. The interior 40 of the adaptor 32 is enlarged 
to provide a clearance between the threaded end of 
the body and the adaptor 32 and located between the 
front end of the tool output shaft and the rear end of 
the pulling head body 38 are three cylindrical Bellvilie 
springs 41 . When the tool output shaft 20 and hence 
the adaptor 32 rotate, the pulling head body 38, which 
is keyed to the nose housing 50 by screw heads 43 
received in axially extending housing slots 44, will ax- 
ially displace forwardly or rearwardly depending on 
motor direction. Secured to the front of the pulling 
head body 38 is a jaw holder or guide 46, and jaws 48 
and secured to the front of the adaptor housing 41 is 



a nose housing 50 which supports the nosepiece 52. 

Located within an axial bore 54 in the pulling 
head body 38 which has an enlarged portion 55 is a 
jaw expander or pusher 56 which is made up of a tub- 
5 ular body 58 which is slidably received in the axial 
bore 54 and wedge shaped end 60 which is partially 
received by the enlarged entrance portion 55 of the 
axial bore 54. A compression spring 64 is located be- 
tween the rear end of the pusher 56 and a reduced 
10 diameter flange 62 at the rear end of the axial bore 
54. The forward beveled faces of the pusher engage 
corresponding faces of the jaws. Extending from the 
central bore 69 of the tool output shaft 20 to the cen- 
tral passageway 67 of the pusher 56 is a mandrel 
15 ejector 70. 

Figure 2 is a graph showing motor load vs. pulling 
head displacement for the tool operated in accor- 
dance with the invention. If there is a rivet in the no- 
sepiece, the motor load will begin to increase from 
20 minimal load when the jaws engage the mandrel. As 
the cycle continues, motor load will followthe illustrat- 
ed curve which is determined by the rivet setting proc- 
ess. As shown motor load will first increase, then dip 
and finally will again rise until the mandrel breaks 
25 whereupon motor load will decrease to the minimum 
value. In the event the motor continues to run untfl the 
pulling head stops against the compressed Bellvilie 
washers, the motor load may reach a yet greater val- 
ue, than that required to breakthe mandrel as the mo- 
30 tor approaches stall conditions. When the direction of 
the motor is reversed to drive the pulling ahead back 
to the full forward position the front of the pulling head 
assembly will impact against the nosepiece causing 
the load to again increase above the minimum load. 
35 The logic diagram for the tool is illustrated in Fig- 

ure 3. Pressing the trigger starts the cycle by driving 
the motor in the rivet setting direction. If at any time 
before the cycle is complete, the operator releases 
the trigger the drive motor will be dynamically braked 
40 for a period of time sufficient to assure that it has been 
stopped and the direction of the drive motor will be re- 
versed to return the tool to the start condition. When 
the pulling head impacts against the nosepiece in- 
creasing the motor load to moderate load A the motor 
45 will again be dynamically braked to a stop. If a rivet is 
present and the trigger is held in the pressed position, 
the motor load should quickly reach a moderate load 
A which is above the minimum motor load. If load A is 
not reached within a selected time T no rivet is pres- 
50 ent The drive motor will be stopped and when the trig- 
ger is released, reversed as already described to re- 
turn the pulling head to the start position. If load A is 
reached in time T the control looks for minimum load 
as a signal that the rivet has been set and the mandrel 
55 broken off. Upon sensing this minimal load the motor 
will be stopped and then it will be driven in the reverse 
direction if the trigger is released. In the eventthat the 
mandrel does not break and the motor approaches 



*nOClD <FP 0M4333A1 I > 



3 



EP 0 594 333 A1 



4 



stall conditions against the Bellville springs (motor 
load increases to maximum toad B), the motor will 
again be dynamically braked and the direction will be 
reversed if the trigger is released. Once reversed the 
control looks for moderate load A indicating that the 
pulling head is in the fully forward position to stop the 
motor. 

Figure 4 shows the system block diagram for a 
battery BT1 powered tool, in this embodiment the re- 
versing circuit of the Stop/Reverse Logic can be a 
conventional four transistor (M1 - M4) bridge circuit as 
shown in Figure 5 or it can be a bridge circuit including 
three transistors (M1- M3) and the tool trigger switch 
S1 as shown in Figure 6. 



Claims 



stopping said motor and operating said motor in 
the opposite direction if said trigger is moved from 
said operative position to said inoperative posi- 
tion. 

5 



1. A tool for setting a blind rivet having a mandrel 

comprising 20 

a pulling head assembly. 

means for displacing said pulling head as- 
sembly towards and away from a fully forward 
position including a motor, 

means for sensing the load of said motor, 2s 
said load varying from a minimum load, to a man- 
drel breaking load, and to a higher motor stall 
load, with a moderate load being greater than 
said minimum load but less than said mandrel 
breaking load, 30 

means for controlling the displacement of 
said pulling head assembly away from said fully 
forward position including 

means for operating said motor in a select- 
ed direction, 35 

means for starting said operating means, 

means for determining whether said mod- 
erate load is sensed within a selected period of 
time from the time when said operating means is 
started, 40 

means for stopping said motor if said mod- 
erate load is not sensed wit hin said selected per- 
iod of time or if said moderate load is sensed with- 
in said selected period of time and a minimum 
load is sensed thereafter. 45 



2. A tool according to claim 1 further comprising 

stop means for preventing the forward dis- 
placement of said pulling head assembly beyond 
said fully forward position, and so 

means for stopping said motor, when said 
motor is running in said forward direction, when 
said load exceeds said moderate load. 

3. A tool according to claim 1 , wherein said starting 55 
means comprises a trigger selectively movable 
from an inoperative position to an operative pos- 
ition and said stopping means includes means for 
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